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Mapping and modelling greenhouse gas 
emissions in CCAFS’ sites in South Asia 
Estimating greenhouse gas emissions from CCAFS baseline sites is an integral part of our research. This information 
can support periodic monitoring of greenhouse gas emissions from agriculture land and help in prioritising key mitigation 
interventions.
Measurement of greenhouse gas emissions from agriculture activity requires expensive equipment and human resources 
to proceed on a continuous basis and to provide annual and seasonal emission estimates. Also, estimation of spatial-
temporal distribution of agricultural emissions using fi eld data is time consuming and limited in its scope.  
Process-based bio-geochemical models, coupled with spatial data on soil properties, crop distribution and rotation, 
climate and agricultural management can provide estimates of greenhouse gas emissions from agricultural landscapes. 
Low-Emission 
Agriculture
Ph
ot
o 
cr
ed
it:
 N
ei
l P
al
m
er
Objective
• To estimate baseline greenhouse gas emissions 
from agriculture land in CCAFS’s sites using the 
DeNitrifi cation-DeComposition (DNDC) model and 
remote sensing data.
Locations
Karnal (Haryana) and Vaishali (Bihar) in India, and Rupandehi 
in Nepal
Partners
Applied GeoSolutions
Approach
• Crop rotation mapping was done for the study sites 
using satellite imagery. Field surveys provided photos, 
GPS locations (11.5 *11.5 km or 9736 hectares), and 
crop management information for different types of 
crops that were typical to each site. The seasonal crop 
maps were combined into crop rotation maps that were 
used to calculate total greenhouse gas emissions. 
• All pixels in the agricultural land were assigned to 
a class (i.e. rice, wheat, maize, forage, legumes, 
vegetables etc.) using atmospherically corrected surface 
refl ectance of the resulting clusters in combination with 
information from fi eld photos.
• Greenhouse gas emissions from agriculture were 
estimated using a biogeochemical model (DNDC) 
and maps of land cover and land use. Field surveys 
were used to parameterize the DNDC and to assist in 
classifying satellite imagery.
• The DNDC simulated crop growth, C and N cycling, 
N leaching, and greenhouse gas emissions for the 
predominant crops.
• A baseline agro-ecological profi le for each site was 
made using the DNDC model. This profi le includes 
a range of estimates of baseline crop yields and 
greenhouse gas emissions.
Init ial  Results 
• The net greenhouse gas emission from the agricultural 
areas in Karnal, Vaishali (India) and Rupandehi 
(Nepal) were 9.8, 5.0 and 2.8 ton CO2 eq. ha
-1 year-1, 
respectively. 
• The total emissions from the agricultural lands at 
CCAFS sites in Karnal, Vaishali and Rupandehi were 
78620, 79940 and 17062 ton CO2 eq. year
-1. 
• The differences in estimated emission for crops grown 
on the same soils and climate conditions were driven 
by crop residue conditions and other management 
practices. 
• The rotations with rice had approximately double the 
emissions compared to areas with the maize-wheat 
rotation. 
• Uncertainty in total emissions was driven by soil 
conditions at the landscape scale. Uncertainty in remote 
sensing derived crop rotations and extent of croplands 
accounted for less than 10% of the total uncertainty.
ABOUT CCAFS
The CGIAR Research programme on Climate Change, Agriculture and 
Food Security (CCAFS) is a strategic partnership of CGIAR and Future 
Earth, led by the International Center for Tropical Agriculture 
(CIAT). 
Visit ccafs.cgiar.org
© CCAFS July 2014
www.ccafs.cgiar.org/regions/south-asia
Climate Change, Agriculture and Food Security (CCAFS), 
South Asia
International Water Management Institute (IWMI)
New Delhi Ofﬁ ce; NASC Complex; CG Block
Dev Prakash Shastri Marg, Pusa; New Delhi-110012, India
